ecological momentary intervention to reduce university student alcohol consumption.
EARLY UNIVERSITY LIFE is a period associated with heavy alcohol consumption and a higher incidence of alcohol-related harm (Del Boca et al., 2004; Kypri et al., 2005; O'Malley & Johnston, 2002; Slutske, 2005) . One factor underlying this heavy alcohol consumption is eventspecific drinking (Neighbors et al., 2006 (Neighbors et al., , 2007 (Neighbors et al., , 2011 (Neighbors et al., , 2012 Riordan et al., 2015) . For example, Orientation Week, a period that aims to help new students acclimate to university life, is characterized by excessive alcohol consumption, with students consuming an average of 26 standard drinks across the week . Furthermore, beyond the event itself, the pattern of alcohol use developed during Orientation Week persists throughout the academic year . Given these findings, there is a clear need to develop interventions that take into account event-specific drinking and its potential flow-on effect.
Ecological momentary interventions (EMIs), which use mobile devices as a medium to deliver interventions, are a promising method with which to tackle student drinking. EMIs provide individuals with "real-time" advice, prompting them to apply that advice in a real-world setting (Heron & Smyth, 2010) . By providing reminders close in time to the actual behavior (e.g., during a night out drinking), EMIs place greater control of drinking on the individual.
Although EMIs have demonstrated efficacy in smoking cessation (Rodgers et al., 2005) , reducing risky sexual behavior (Ybarra & Bull, 2007) , and a range of other health behaviors (Cohn et al., 2011; Heron & Smyth, 2010) , their potential efficacy in changing drinking behavior is only beginning to be explored (Suffoletto et al., 2012 (Suffoletto et al., , 2014 Weitzel et al., 2007) .
In the present study, we implemented an alcohol-reduction EMI during Orientation Week. Students were randomly assigned to either an ecological momentary assessment (EMA;
i.e., assessment only) condition or an EMA-EMI (i.e., assessment and intervention) condition.
Participants assigned to the EMA condition received assessment text messages during Riordan (Jul 2015) 4 Orientation Week and once a week during the first semester of the academic year. The messages asked participants to report their alcohol consumption (i.e., number of drinks consumed the day before). In contrast, participants in the EMA-EMI condition received EMA messages while also receiving one EMI message, with a health or social consequence of alcohol use, every night during Orientation Week. We hypothesized that students in the EMA-EMI condition would consume less alcohol during Orientation Week and during the first semester of the academic year compared with students in the EMA condition.
Method

Sample and procedure
Freshman-year students living in a university dormitory at the University of Otago, New Zealand, were recruited the Sunday before Orientation Week during their first dormitory meeting of the year. During this meeting, students were told the definition of a standard drink (e.g., 1 standard drink = 330 ml [11 oz] can or bottle of normal strength beer/cider; 1 small shot of distilled spirits (30 ml; 1 oz); ready to drink beverages = 1.3 standard drinks; 440 ml [15 oz] can of beer = 1.5; and 1 bottle of wine = 8 standard drinks), before filling out a paper-and-pencil survey containing measures of pre-university alcohol use. Of the 480 students residing in the dormitory, 445 students attended the first meeting and filled out the initial survey. Following the survey, participants were invited to sign up for a voluntary intervention study, which would require them to report their drinking throughout the year and potentially receive text messages during Orientation Week detailing certain consequences of drinking. Those who agreed provided a mobile phone number and completed a consent form (n = 295, 66% of the initial sample, 162 women and 133 men). Participation was incentivized by a chance to win one of three Samsung Galaxy Tablets.
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Participants were randomly assigned to either the EMA or EMA-EMI condition. All participants were sent EMA messages during Orientation Week, as well as EMA messages every week during the first semester asking them to report their alcohol use. Those in the EMA-EMI condition also received a text message every night during Orientation Week at 7:30 P.M. with a health or social consequence of alcohol use.
Of the 295 students who signed up for the study, 130 (44%) completed the study with sufficient data to be included in the analysis. This represented 29% of those who completed the initial survey and consisted of 72 women and 58 men of predominantly European descent 
Intervention messages and timing
Intervention messages were based on pilot data from a separate sample of 168 college students (99 women and 69 men). Pilot participants were ages 18-27 years (M = 21.8, SD = 2.3) and predominantly undergraduate students (79%) of European descent (84.5%; Asian 4.8%, Māori/Pacific Islander 1.8%, other 8.9%). In the pilot study, participants rated from 0 (not effective) to 10 (very effective) how effective a number of drinking messages would be at reducing their alcohol use. Participants rated 16 messages created from eight alcohol-related consequence categories (long-term health, short-term health, weight, behavior, aesthetic, social, sex, and academic). A mean score was calculated for each of the eight message categories. Both Riordan (Jul 2015) 6 men and women rated long-term health and social messages as the two most effective messages, and variations of each message type were created for the EMA-EMI condition.
The intervention messages were sent at 7:30 P.M. each night during Orientation Week.
The social messages were sent on nights with Orientation events that had more of an active social focus (e.g., toga party), Tuesday and Saturday ("Think about your mates when you drink, you can ruin their nights too") and Thursday ("Drinking too much can turn you into a burden for your mates"). The health messages were sent on the remaining nights, Monday ("Long-term heavy drinking can cause serious health risks later in life"), Wednesday ("Long-term drinking can increase the risk of a stroke. Start good drinking habits now."), and Friday ("Heavy drinking can cause alcohol poisoning").
Alcohol consumption measures
Pre-university alcohol consumption was measured using a modified timeline followback (Sobell & Sobell, 1992 
Data preparation
All statistical analysis was performed using SPSS version 21.0. Participants who completed the initial survey, completed at least three Orientation Week reports, and replied to at least one Friday and one Sunday text message throughout the semester were included in the analysis.
Orientation Week drinking was determined by adding the number of drinks students had consumed over the week. For participants with missing data, Orientation Week drinking was calculated by determining a daily drinking mean and multiplying that by 6. Because participants had complete reports from the majority of Orientation Week days (M = 5.2, out of 6) and the report response rates were similar across the days of the week (Monday-Wednesday 84.6%, Thursday 86.9%, Friday 86.9%, and Saturday 90.8%), χ 2 (5, n = 130) = 3.232, p = .664, this approach was the most appropriate way to deal with missing reports.
To estimate semester weekend drinks, a mean of both Thursday and Saturday drinks was calculated and then added together. This method was appropriate because participants responded to the majority of Thursday (M = 4.8, out of 6) and Saturday (M = 4.8, out of 6) EMA messages.
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Attrition analysis
To ensure the representativeness of the 130 participants who met retention criteria, each condition's pre-university alcohol consumption was compared with that of the larger dormitory population. Men retained in both the EMA and EMA-EMI conditions did not differ from men in the rest of the dormitory in terms of pre-university drinking, retained EMA M = 13.8, SD = 13.5, EMA-EMI condition may be attributable to a flow-on effect (i.e., Orientation Week drinking establishes a pattern of drinking that persists through the year; Riordan et al., 2015) or the lasting effect of the EMI messages (i.e., participants remembered the warnings, and this modulated their drinking behavior).
Previous drinking interventions using EMIs (Suffoletto et al., 2012 (Suffoletto et al., , 2014 Weitzel et al., 2007) or brief motivational interventions (Carey et al., 2009 (Carey et al., , 2011 Marlatt et al., 1998) have reported equally effective results for both men and women. However, the gender difference we observed may be attributable to gender differences in event-specific drinking. For example, one possibility for why the EMI was not effective for men is that peer influences during Orientation
Week may be more intense for men than for women . Indeed, men tend to receive more social reinforcement for getting drunk (Balsa et al., 2011) , and, to combat this, men may require a more intensive intervention than the brief EMI implemented in the current study.
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However, researchers must be cautious with simply increasing the frequency of messages (Heron & Smyth, 2010) . Weitzel et al. (2007) noted that participants thought daily EMIs, the same frequency used in the current study, for 2 weeks was too frequent. An alternative approach is to combine EMIs with other interventions, for example combining a brief normative feedback intervention (Kypri et al., 2013 (Kypri et al., , 2014 with EMI reminders of the feedback.
Strengths and weaknesses
A major strength of this study was the use of text messaging to reduce alcohol consumption during a known window of risk. Previous successful event-specific interventions have used approaches that require participants to remember the intervention content (Hembroff et al., 2007) and thus may be ineffective in the context of large social events. EMIs offer an exciting new medium for event-specific prevention by providing participants with real-time advice.
The main weakness of this study was that it suffered from similar attrition rates as other studies using freshman-year students offering similar incentives (Doumas et al., 2011) . Although participants were representative of the dormitory population as a whole, they may have differed on an unmeasured variable. For example, participants higher in agreeableness tend to have higher completion rates (Conner & Lehman, 2012) and may have been more likely to be influenced by the EMI messages.
Another limitation was the choice of control group. Participants in the EMA-EMI condition received more messages than those in the EMA condition, and reductions in drinking may have been due to an increase in contact, rather than the EMI messages. Furthermore, both conditions may have reduced their drinking because they were constantly being alerted to how Riordan (Jul 2015) 11 much alcohol they had consumed. Future research should consider a contact-matched control as well as a no-assessment control to evaluate the effectiveness of this intervention.
Conclusion
This study represents a crucial first step in using EMIs during Orientation Week to decrease alcohol use. Although EMIs have been used to treat a variety of health behaviors (Heron & Smyth, 2010) , this is one of the first aimed at a sensitive period to affect student alcohol use.
